ABSTRACT A pure population of mast cells was obtained after 14 (vol/vol) fetal calf serum, 50 pxM 2-mercaptoethanol, 2 mM Lglutamine, 0.1 mM nonessential amino acids] and conditioned medium (see below). Penicillin and streptomycin (each 100 units/ml) were included in the culture medium, which was pH 7.1-7.3. All reagents were purchased from GIBCO. Conditioned Medium. Spleen cells from C57B1/6J and C3H mice (0.5 X 106 cells per ml from each strain) were cultured together in enriched medium (see above) containing Con A (2 pug/ml) in 75-cm2 tissue culture flasks (Falcon). The cells were incubated at 370C in humidified 5% CO2/95% air.
histamine content and the number ofIgE receptors remained constant for at least 4 wk ofculture. These mast cells could be passively sensitized to mice hybridoma IgE. They then released 43% oftheir histamine content upon incubation with anti-mouse hybridoma IgE. Much recent interest has centered on mast cells as primary mediators of allergic reactions. Granules of the mast cells contain the body's major source of histamine, serotonin, bradykinin, slow reacting substance ofanaphylaxis, and other mediators of allergic response (1) . A persistent problem that one faces in studying mast cell function has been the extreme difficulty experienced in obtaining large numbers of purified cells uncontaminated by other cell types.
One approach to this problem would be to develop tissue culture methods for growing mast cells. Ginsburg and Sachs (2) enriched mast cell populations by seeding mouse thymus cells on mouse embryonic fibroblasts. Ishizaka et al. (3, 4) which were then centrifuged for 1 min in a Beckman Microfuge. Radioactivity in the cell pellets, which contained 30% of the initial cells layered on the fetal calf serum, was assayed in an automatic gamma counter. Variation ofradioactivity in triplicate samples was less than 7%. The radioactivity in cell pellets from a control tube that contained unlabeled IgE and 25I-IgE was subtracted.from the count of the cells that had-been incubated with the same concentration of 125I-IgE alone.
The number of IgE molecules bound per mast cell was calculated from the net value, based on the assumption that the molecular weight of the protein is 190,000 (8) .
Assay of Histamine. One-million cells were washed three times in phosphate-buffered saline and then homogenized in 0.7 ml of distilled water. After centrifugation at 1000 x g for 15 min, the supernatant was stored frozen until assayed for histamine by the spectrophotofluorometric technique of Anton et al. (9) .
Histamine Release from Cultured Mast Cells. Cultured mast cells (1 x 106 cells in 0.5 ml of medium) were passively sensitized with 1 ,ig of IgE for 60 min at 37TC. The cells then were washed three times with saline, suspended in 0.5 ml of saline containing 1 /ig of anti-IgE, and incubated at 37TC. A control was made in the same way but without IgE or anti-IgE. After a 30-min incubation, the cell suspensions were centrifuged, and the histamine content in the supernatants was mea- sured. The percentage of histamine released was calculated by using the formula: % release = 100 X supernatant histamine (experimental -control) total cellular histamine RESULTS Seven days after seeding the mouse bone marrow cells in culture, the cytoplasm of approximately 20% of the cells began to show definite metachromasia on staining with toluidine blue, which suggests that these cells are mast cells or mastoblasts. After 14 days, most cells (98%) floated free in the culture medium; they were round in shape but quite heterogeneous with respect to size (10-20 tim) and density of metachromatic granules. In almost all of the cells, the cytoplasm was filled with metachromatic granules, and the nucleus was obscured by the granules (Fig. 1) . A small number of macrophages (1-2%), lymphocytes (0.5-1%), and unidentified cells (0.1%) were present in the cultures, even when incubated for an additional 14 days. Dose-response analysis ofthe influence ofconditioned medium was made to find the optimal concentration needed to obtain the population most enriched in mast cells. A pure population of mast cells was achieved in the presence of 50% or more conditioned medium in the cultures (Fig. 2) . The yield was 4 million mast cells per culture and was obtained after a 2-wk incubation.
To confirm the presence of IgE receptors and to calculate the number of receptors, mast cells that had been cultured for 14 and 28 days were exposed to mouse hybridoma l251-IgE. The kinetics of the binding reaction was studied by measuring cellbound IgE in triplicate samples of cell suspensions at various times after exposure to thel I-IgE. A representative result for 
DISCUSSION
The origin of tissue mast cells has been a subject ofcontroversy for nearly a century since the first description of the cells by Ehrlich (10, 11) . Evidence supports the origin ofmast cells from connective tissue cells (10) (11) (12) (13) and lymphoid cells (2-4, 14, 15 (Fig. 3) . Because 
